From August 1995 until January 1998, the intercomparison of ac-dc voltage transfer standards at high frequencies has been carried out. Two travel standards have been measured by 15 national standard institutes. The preliminary results in the frequency range from 1 to 50 MHz show a good agreement between the majority of participants.
Introduction
The primary LF ac-dc transfer standards (<= 1 MHz) are realised by using Single or Multi Junction Thermal Converters (SJTC or MJTC). The ac-dc voltage transfer difference and the corresponding uncertainty has reached the level of several tenths of pVN in the audio frequency range. In the high frequency range coaxial type of thermal converters (UHF-type) or calorimetric systems are used as primary voltage standard. Furthermore, the transfer difference and uncertainty strongly increase with frequency in this range. In instrumentation, significant progress has been made to AC calibration and measurement equipment. An added option is the so called wideband option, which generates or measures AC voltage in the MHz range with relative high accuracy. To be able to establish a world-wide traceability for the ac-dc transfer at high frequencies, the Comite Consultatif d'ElectricitC (CCE) decided to organize an international comparison. There has never been a CCE intercomparison on this scale, only an (informal) intercomparison between six laboratories has been carried out [ 11.
Scope of the intercomDarison
During the last decades, several ac-dc transfer intercomparisons have been carried out concerning the low frequency range, up to 1 MHz, e.g. -VSL Calc. HF ac-dc transfer standard (TS-HF) [3, 4] This ac-dc standard consists of a 5 mA current thermo-25 element in series with a range resistor with a nominal input volltage of 4 V and corresponding output voltage of 7 mV. The standard is equipped with a type-N male input connector.
-Fluke A55 thermal converter (TS-A55)
A commercial Fluke A55-3V thermal converter is used as other travelling standard with a GR-874 input connector. It has a nominal input voltage of 3 V and also a 7 mV output voltage.
--

Connectors
The middle of a Tee-connector is used as reference plane for the ac-dc transfer measurements. Due to the fact that the input connectors are different, problems can arise due to compatibility of the connectors. Therefore, a special Tee has been provided, which has at the input a type-N female connector and at the output on one side a type-N female and on the other side a GR-874 connector.
Ac-dc transfer difference
The ac-dc transfer difference S of the travelling standards is defined as:
where Vac is the rms value of the applied ac voltage, and vdc is the mean value of the direct and reversed dc voltages, which produces the same output voltage of the standard as Vac.
Measurement set-uD To characterize the measurement set-up used for systemaitic errors and to be independent of the reference standards, the participants are asked to measure the two travelling standards against each other by using the supplied Tee connector.
Participatinv Laboratories
Several European national institutes (OFMET, SP, CEM, SIQ and AREPA) also use the VSL calculable HF ac-dc transfer standard as primary standard. Other institutes uses own developed coaxial type of thermal converters or calorimetric systems. The NMi Van Swinden Laboratorium is the pilot laboratory for this intercomparison. The long term stability of the travelling standards due to transportation was not well-known, therefore, the pilot laboratory has carried out three check measurements during the intercomparison. These deviations are mostly not covered by the specified uncertainty, HQwever, the overall agreement for the frequency ranges is good. In addition, for most of the institutm the uncertainties are strongly increased at 10 MHz due to the transition from LF to HF ac-de standards.
On the other hand, those institutes which use the VSL acdc transfer standard, show a good system reproducibility. The remaining results will be discussed in the full paper.
In January 1998, the intercomparison of ac-dc voltage transfer standards at high frequencies will be finished, The preliminary results in the frequency range @om 1 to 59 MHz show a good agreement between the majority of participants.
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